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Review of Fourier Series

 Deal with continuous-time periodic signals.
 Discrete frequency spectra.
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Two Forms for Fourier Series
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How to Deal with Aperiodic Signal?

A Periodic SignalA Periodic Signal
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If T→∞, what happens?
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Fourier Series vs. Fourier Integral
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Fourier Transform Pair
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Inverse Fourier Transform:



Existence of the Fourier Transform
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f(t) is absolutely integrable, i.e.,
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Notation
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Linearity
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Time Scaling
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Time Reversal
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Time Shifting
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Frequency Shifting (Modulation)
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Symmetry Property
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Fourier Transform for 
Real Functions

If f(t) is a real function, and F(jω) = FR(jω) + jFI(jω)

F(−jω) = F*(jω)
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Fourier Transform for 
Real Functions
Fourier Transform for 
Real Functions

If f(t) is a real function, and F(jω) = FR(jω) + jFI(jω)

F(−jω) = F*(jω)

FR(jω) is even, and FI(jω) is odd.

F R(− jω ) = F R(jω )F I(− jω ) = − F I(jω )

Magnitude spectrum |F(jω)| is even, and 
phase spectrum φ(ω) is odd.



Fourier Transform for 
Real Functions
Fourier Transform for 
Real Functions

If f(t) is real and even

F(jω) is real

If f(t) is real and odd

F(jω) is pure imaginary
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Example:
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Fourier Transform of f’(t)
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Fourier Transform of f (n)(t)
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Fourier Transform of f (n)(t)
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Fourier Transform of Integral
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The Derivative of Fourier Transform
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